Intense ultraterminal sprouting from motor nerves and ultrastructural aspects of the neuromuscular junction and non-junctional sarcolemma of the soleus (slow-twitch) muscle in motor endplate disease in the mouse.
Motor end-plate disease (med) in the mouse is an hereditary defect of the neuromuscular system, with partial functional denervation and muscle inactivity in late stages of the disease. Motor end-plate disease is characterized by an intense ultraterminal sprouting of the motor nerves from swollen nerve terminal branches in the soleus muscle. At the ultrastructural level, the neuromuscular junctions extend to very wide territories, often outside the original motor end-plate, in regions where the nerve sprouts are in simple apposition to the muscle fiber, with no secondary synaptic folds. The nerve terminals are rich in neurofilaments and poor in synaptic vesicles. Freeze fracture analysis of the pre-synaptic and post-synaptic membrane specializations fails to reveal any important structural alteration which could suggest a defect in acetylcholine release or in muscle membrane excitability. However, the non-junctional sarcolemmal specializations (the so-called 'square arrays') are found with a frequency slightly higher than in normal muscle. The nerve abnormalities at the neuromuscular junction may be either a consequence of muscle inactivity or the morphological expression of some primary nerve abnormality. Further studies of the soleus muscle at early stages of the disease may provide evidence in favor of either possibility.